Right atrial monophasic action potentials were recorded using a bipolar suction electrode technique in 29 patients without any present or past atrial arrhythmias.
Right atrial monophasic action potentials were recorded using a bipolar suction electrode technique in 29 patients without any present or past atrial arrhythmias.
The monophasic action potential duration measured at the level of go per cent repolarization, ranged in these patients between 2IO and 4I3 msec, with a tendency to become shorter at higher heart rates, which was not, however, statistically significant. Five of these 29 patients, as well as I2 additional patients, were given IO mg alprenolol or propranolol intravenously after the monophasic action potential recording. A second recording io minutes later did not reveal any change in duration other than that which might have been expected from the change in heart rate. The antiarrhythmic effect of beta-receptor blockade upon supraventricular tachyarrhythmias is thus probably not mediated via reflex delayed repolarization.
A short myocardial tissue refractory period is theoretically a factor leading to arrhythmias (Hoffman and Cranefield, I964; Vaughan-Williams, I970). This was demonstrated in animal experiments and has recently been verified even in the intact human heart (Olsson, Cotoi, and Varnauskas, 197ia) . Beta-receptor blocking drugs of different types are well documented as effective therapeutic and prophylactic agents in the treatment of different supraventricular arrhythmias (Gibson and Sowton, I969) . These drugs have, however, failed to prove beneficial in the prevention of relapse from sinus rhythm to atrial fibrillation after DC conversion (Ryden et al., 1972) . The underlying pathological electrophysiological mechanisms in different supraventricular arrhythmias are almost always uncertain or unknown. It has, however, been demonstrated that accelerated atrial muscle repolarization as well as spontaneous diastolic depolarization are proarrhythmic mechanisms which may be present in patients with atrial arrhythmias while these factors could not be found in patients without any arrhythmia (Olsson, 1972) . It has also been shown in a single case that injection of a beta-receptor blocker could delay the atrial muscle repolarization, this effect being associated with clinical beneficial effect of the drug (Olsson, I97ib). The present work was, therefore, initiated to outline the general effect of beta-receptor blockade upon atrial repolarization in a larger series of Received 17 January I974. patients as well as the atrial repolarization in patients free from arrhythmias.
Subjects and methods
All patients were investigated with the technique, by which monophasic action potentials could be recorded from the intact heart (Olsson, Varnauskas, and Korsgren, 197Ib) . This investigation was performed in connexion with routine diagnostic heart catheterization. After the diagnostic procedure was finished, the recording of monophasic action potentials was done. The patients had been previously informed about the additional procedure and had given their consent to this. In this way 29 patients free from any kind of earlier known supraventricular arrhythmia were investigated. Four of these patients, as well as 5 additional patients who had had supraventricular arrhythmias previously, were investigated, not only during spontaneous sinus rhythm but also io minutes after a slow infusion over 10 minutes of I0 mg alprenolol intravenously. Similarly, 7 patients with earlier observed atrial arrhythmias of different types as well as one from the group of 29 arrhythmia-free patients were investigated before and after the intravenous injection of I0 mg propranolol. A disposable radio-opaque close bipolar suction electrode catheter' a-monophasic action potential catheter (Fig. i) was percutaneously introduced from the right femoral vein and placed in the right atrium using fluoroscopic control. The catheter was slightly pressed against the endocardial wall and suction was then applied within the lumen of the catheter. The The range of monophasic action potential durations in the 29 patients free from any kind of earlier atrial arrhythmia was 2I0 to 413 msec. Individual values appear in Table i .
In the patients investigated before and after infusion of alprenolol intravenously, the mean right atrial monophasic action potential duration before injection was 286 msec and after administration of alprenolol it was prolonged to 292 msec. Concomitantly, the cycle length increased from 792 tO 859 msec. In the 8 patients investigated before injection of propranolol, mean right atrial monophasic action potential duration was 26I msec while this value had increased to 273 msec I0 minutes after the propranolol injection. Similarly the cycle length had increased from 787 to 975 msec. None of the abovementioned changes of duration of monophasic action potential was significant according to t-test of paired differences. Individual data from the recordings before and after administration of alprenolol or propranolol appear in Table 2 . Singh and Vaughan-Williams, 1970) . This is a mode of action which principally has to be separated from the beta-receptor blocking action.
The precise effect of adrenaline upon the atrial muscle action potential is dependent upon the species (Hoffman and Cranefield, I960) . In the dog, a slight shortening of the action potential has been reported (Brooks et al., I955) . However, concentrations of adrenaline, which cause physiological changes in the force of contraction, do not affect the shape of the mammalian atrial muscle action potential (Vaughan-Williams, I966). It can thus be assumed that the action of adrenaline from humoral and neural sources in the intact human heart probably changes the configuration of the atrial muscle action potential to a very small extent.
It can be argued that though it is possible to detect changes in the electrophysiology of single cells when a drug is given to a tissue preparation, the drug concentrations and the ionic composition of the perfusate used in such experiments do not correspond to the actual circumstances when the drug is used in clinical routine. The composition of the fluid in a tissue bath is different from that of blood in respect not only of electrolytes but of cells and proteins as well. The influence of protein-bound portion of the drug might thus be obscured in in vitro experiments.
The rapid depolarization of the monophasic action potential does not allow interpretation of maximal rate of depolarization of action potentials from single cells (Olsson et al., I97ib) because the monophasic action potential is recorded from a great number of cells. In addition the rapid upstroke of the monophasic action potential signal is often interfered with by a local electrogram signal-a fact clearly shown in Fig. 2 .
Though the method used for recording monophasic action potentials in this study does not allow of interpretation of amplitudes of the genuine transmembranal potential nor of the maximal rate of depolarization, the duration ofthe monophasic action potential as well as the form of repolarization In the patients without earlier atrial arrhythmias, a frequency-dependent change of monophasic action potential duration was found. The slope of the line relating the monophasic action potential duration and the cycle length was, however, not statistically significant. When the mean atrial monophasic action potential durations before and after injection of propranolol or alprenolol were compared it appeared that the monophasic action potential was slightly prolonged after betareceptor blockade was performed. It is obvious though that this monophasic action potential duration variation can be completely explained by the change in heart rate. Thus it seems unlikely that any reflex vagal inhibition association with betareceptor blockade of the type suggested earlier should take place (Olsson, I97ib) .
In a number of patients with paroxysmal supraventricular arrhyrhmias, two arrhythmia-provoking factors were found (Olsson, I972) . One was a short monophasic action potential duration, the other a spontaneous diastolic depolarization. Neither of these factors could be observed in any of the patients free from earlier arrhythmias in the present series. Neither could any diastolic depolarization be demonstrated in any of the patients given alprenolol or propranolol. Some of these patients had a monophasic action potential duration which was short compared with that of the arrhythmia-free population. It must, however, be stressed that all patients had different kinds of heart diseases and various kinds of cardiotropic drugs, factors which thus presumably affected the atria as well. The present group of patients must therefore not be regarded as representing the normal range of atrial repolarization in man. The desirability of collecting information about the atrial repolarization in healthy people is obvious.
The expected variability in the atrial monophasic action potential duration between successive suctions inan individual patient can be expressed as a variation coefficient up to i6-5 per cent (Olsson, 197Ia) . In this series, the variation coefficient of the monophasic action potential durations before and after beta-blockade is higher in only one case (244 to 3i8 msec = i8-6%y). It 
